Potentiating effect of nicorandil, an antianginal agent, on relaxation induced by isoproterenol in isolated rat aorta: involvement of cyclic GMP-inhibitable cyclic AMP phosphodiesterase.
In rat aortic rings, isoproterenol (ISO) 10(-9)-3 x 10(-6)M relaxed the contraction induced by phenylephrine (PE) 3 x 10(-7)M. Pretreatment with nicorandil 3 x 10(-7) and 3 x 10(-6) M potentiated the relaxation induced by ISO. Nicorandil 3 x 10(-6) M also potentiated the relaxations induced by forskolin 3 x 10(-9) - 10(-6) M and dibutylyl-cyclic AMP 3 x 10(-6) - 3 x 10(-4) M. Nitroglycerin (NTG) 10(-8) M, but not cromakalim 3 x 10(-8) M, also potentiated the ISO relaxation. Pretreatment with glyburide 10(-6) M or apamin 10(-6) M did not affect the potentiating action of nicorandil 3 x 10(-6) M. Pretreatment with methylene blue (MB) 10(-6) M, but not with NG-monomethyl-L-arginine (NMMA), however, markedly inhibited the potentiating effect of nicorandil. Removal of endothelium impaired the relaxation induced by ISO but did not inhibit the potentiating effect of nicorandil. In addition, in the presence of MCl-154 (10(-7) M), which itself potentiated ISO-induced relaxation, nicorandil 3 x 10(-6) M did not further potentiate the relaxing response to ISO. Furthermore, nicorandil 3 x 10(-6) M potentiated the increase in the tissue level of cyclic AMP caused by ISO 3 x 10(-7) M, whereas the nicorandil-induced increase in cyclic GMP levels were not affected by ISO. These results suggest that the potentiating effect of nicorandil on the relaxation induced by ISO is most likely due to inhibition of phosphodiesterase III (PDE III) by increased cyclic GMP levels.